The internal rotation potential of allene has been studied with ab intio self-consistent field (SCF) methods using a double-zeta basis set of 38 contracted Gaussian fu~ctions and an ext~nded set of 65 functions including polarization functions, and with the method self-consistent electron pairs (SCEP) using the double-zeta set. energies indicates that correlation effects will not reverse this order.
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ABSTRACT
The internal rotation potential of allene has been studied with ab intio self-consistent field (SCF) methods using a double-zeta basis set of 38 contracted Gaussian fu~ctions and an ext~nded set of 65 functions including polarization functions, and with the method self-consistent electron pairs (SCEP) using the double-zeta set. The ground state of energies indicates that correlation effects will not reverse this order.
The internal rotation barrier is predicted to be about 49 kcal, after geometry optimization, and there is little effect on relative energies from including polarization functions.
INTRODUCTION
Allene is the simplest molecule containing two carbon-carbon double bonds and like ethylene, the effects of internal rotation on electronic structure have been of theoretical interest. The ground state occupancy was 2 2 2 2 2 2 2 4 4 confirmed to be la l Ib 2 2a l 3a l 2b 2 4a l 3b 2 Ie 2e in D 2d symmetry.
In the D2h planar form, the lowest closed shell occupancy is la~ lb~u 2a  2 3a  2 2b  2 4a  2 3b  2 lb  2 lb  2 Ib  2 lb  2  and in the intermediate D2  g  g  lu  g  lu  3u  2g  2u  3g  2  2 2 2  2 2 2  2  2 2 
RESULTS AND DISCUSSION
The results of the geometry optimization of the closed shell states are given in Table I and it is seen that the calculated structure of the lowest energy D 2d form is quite close to the experimental structure. Table II .· As Buenker has explained, the removal of the 2e and 3e orbital degeneracy upon rotation produces a very low-lying virtual orbital, 2b 3u ' and an occupied orbital, Ib 3g , higher in energy than in the out of plane form.
Promotion of an electron from this highest filled occupied orbital to the low-lying virtual yields the IA and 3A states.
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As shown in Table III , the addition of polarization functions (DZ+P) changed the relative closed shell state energies very slightly. As seen in Table IV Table II ), raises the energy of the IA relative Table IV . Geometry optimization had only a small effect, 1 less than 2 kcal, on the energy relative to the A state; however, the bond g length of the carbon-carbon bond was determined to be 0.03 X longer than for the lA Bond lengths are in angstroms and energies are in atomic units.
The basis set used in these calculations was the DZ set. Experimental resu1ts 3 are in parentheses. 
